Introduction
Changes in the economic environment, technology, globalization and business structures entail discussions about the appropriateness of the currently used source-based taxation principle of ST in this changed environment (see e.g. IMF, 2014) . Hence, the EU has been working on changing corporate income taxation (CIT) within the EU. After working for longer than one decade, in 2011, the European Commission proposed the CCCTB, which called FA as an alternative to the existing ST into question 1 . The objective of this proposal is to solve the corporate income taxation dilemma within the EU, which negatively impacts investments within the EU and the growth of the Single Market. This covers issues such as higher compliance and administrative costs, double taxation, nontransparency regarding tax regulations with which the European MNEs are confronted. Tax competition across the Member States is another reason for this proposal, since the existence of 28 national corporate tax regulations within the EU disadvantages every Member State as well as the EU as a whole (see e.g. Devereux et al., 2002; Genschel et al., 2008; Eggert and Haufler, 2006; Eurostat, 2014; Huizinga and Laeven, 2008) . CCCTB is a system of common rules for computing the tax base of corporations that are tax residents in the EU and in EU-located branches of third-country companies. Besides switching from ST to FA, the CCCTB proposal also covers consolidation of taxable income and offsetting of cross-border losses, however without tax rate harmonization (European Commission, 2011) . This means each Member State will still have the authority to determine its tax rate. The European Commission (2016a; 2016b) recently left no doubts about its persistence on CCCTB's implementation. In the first proposal, the use of CCCTB was determined to be optional for MNEs, where the MNEs would have the opportunity to choose between taxation under ST or CCCTB. This optional use triggered contradicting views and study outcomes in the literature (Devereux and Loretz, 2008; Herzig and Kuhr, 2012; Hey, 2008; Mintz, 2004; Oestreicher and Koch, 2011) . However, as of the latest publication, its application has been made mandatory for MNEs. Furthermore, in the latest proposal, the implementation of the CCCTB has been split into two steps: in the first step, the focus is on the harmonization of tax base regulations, after that, in the second step, the allocation of the tax base by means of FA is envisaged (European Commission 2016a , 2016b . Moreover, on one hand, the appropriateness of CCCTB to achieve its objectives, such as reduction of administrative and compliance costs, elimination of transfer pricing, double taxation and discrimination issues, is questioned by some researchers (Fuest, 2008 , Herzig and Kuhr, 2012 , Roeder, 2012 . On the other hand, it has been evaluated by a research group as being in line with the general principles of international taxation Spengel and Zöllkau, 2012) . Here, the divergence from the source-based taxation principle of FA is the point of the CCCTB that has triggered the most intensive discussions in politics as well as in the field of research. The implementation of CCCTB will also entail the enlargement and increasing importance of FA in CIT practice, which has been in practice in Canada and the United States. Regarding the appropriateness of FA for the allocation of the tax base, there are divergent results and views (for a detailed literature review see e.g. Celebi, 2013) . For instance, Zagler (2009) advocates excluding assets, whereas Hellerstein and McLure (2004) approve of it as the sole appropriate allocation factor. Another point is the exclusion of intangible assets, seen as reasonable because of their manipulability (Sørensen, 2004; Mueller, 2010) . However, the revenue generated by intangible assets is taken into account when calculating the tax base. In contrast, payroll is taken into consideration when allocating the tax base, even though it decreases the tax base. This asymmetrical consideration of revenues and expenses makes the accurateness of the allocation factors questionable (Altshuler and Gruber, 2011; Hines, 2010) . This asymmetry in the tax base determination and allocation can also disadvantage R&D investments within the EU, as they have mostly intangibles as their output. Consequently, any distortions caused by the taxation of R&D activities can impact productivity, growth or employment in Member States in the long run because of the impact of R&D on innovation (Hodžić, 2013) . Furthermore, tax incentives are the only way the government can affect the amount of R&D undertaken and its economic impact (Griffith et al., 1995; Hall and Van Reenen 2000) . Here, McKenzie (2008) shows that the tax treatment of R&D is often quite complex across jurisdictions. Zee et al. (2002) examined the objectives, cost effectiveness and transparency of implementing tax incentives in developing countries. They found that the use of tax incentives should be limited to the rectification of market failures and that the preferred form of tax incentives are those that provide for fast recovery of investment costs. Due to these divergent results related to tax allowances (or incentives) as well as ST and FA, the question arises as: "How do the CIT systems, ST vs. CCCTB, impact the R&D activities of MNEs?" Here, the availability of data about R&D is limited to the monetary amount of R&D expenditures, which, in some countries, is not available at all. Hence, the firm-level data regarding R&D activities, such as assets, payroll and the number of employees in R&D departments, are not available either, which precludes conducting an empirical study. Therefore, the case study remains as the only methodological tool able to answer the research question above. This case study investigates the impact of CIT on MNEs' R&D activities as well as on MNEs' tax burden, while taking R&D incentives as well as Celebi, H. -Hodžić, In contrast, CCCTB decreases the direct influence of Member States on R&D by means of harmonized tax allowances for all Member States. Here, in case of high tax rate differences across the Member States, CCCTB makes the location of R&D in low-tax countries more favorable, which could strengthen the rate-cutting trend within the EU in the long run.
Case Study
As mentioned above, because of the non-availability of data regarding the R&D departments of MNEs, the impact analysis of ST and CCCTB is based on a case study. This study focuses on the taxation of an MNE's income, with the parent company resident in Country A and a subsidiary resident in Country B. Country A is assumed to be a Member State of the EU, whereas Country B could be a Member State or a non-EU country. The aim of this study is to analyze the impact of CIT on the location decision of an MNE for its subsidiary as well as its R&D activities. The parent company makes the decision to locate its subsidiary either in an EU Member State or in a third country. It is assumed that both alternative countries do not exhibit any difference in tax rates, payroll or any other expenses or revenue. The only difference between both countries is the location, namely inside the EU or not. The comparison of ST and CCCTB enables the answering of the research questions from two different perspectives:  What is the impact of a switch to CCCTB on R&D for Member States?  How does ST impact R&D investment in a third country when European Member States apply the CCCTB? The impact of ST and CCCTB is analyzed under three different scenarios, namely 1) no R&D tax allowances are granted, 2) different R&D allowances are granted, and 3) the MNE locates all its R&D activities in its subsidiary.
Case study setting
The scenarios for the analysis of ST and CCCTB are based on the financial information of the parent company and the subsidiary as shown in Table 1 below. Here, it is assumed that the only difference between the parent company and its subsidiary is related to their R&D; everything else is equal. Furthermore, for the determination of tax rates, tax rates that represent the average rates across the EU Member States are chosen, although tax rates vary between 10% and 33% within the EU. The purpose of making these two assumptions is not to blur the impact of both tax systems caused by differences in sales, assets as well as high tax rates between both companies and therefore to eliminate any impact resulting from these differences on results in general. 
Scenario 1 -without taking R&D into account
This scenario analyzes the impact of CCCTB and ST under the assumption that no tax allowances are granted for R&D activities and investments of MNEs. In the case of ST, it is assumed that the subsidiary is located in a third country or the MNE does not fulfill the requirements for the CCCTB (Art. 5, European Commission, 2016a). Based on the scenario shown in 
Based on this formula, the FA of the MNE's parent company A is given as in the following formula and table:   0.5  =  200  ,  1  600  2  1  120  60  2  1  3  1  +  000  ,  2  000  ,  1  3  1  +  000  ,  3 500 , 
Because the taxation is based on the allocation factors, half of the total tax base is taxed in Country A, even though it exhibits a lower tax base than the subsidiary in B. Hence, the use of FA leads to higher taxation in A and lower taxation in B compared to ST. Taking the R&D allowances in each country into account decreases the tax burden. Because of the lower allowance, the tax base decreases by 25% of the total research expenses in Country A, whereas an allowance of 100% provides for a double deduction of the research expenses from the tax base in Country B. In contrast, the envisaged CCCTB provides for a 50% allowance of the R&D expenses of up to 20 million euros, and 25% for the exceeding amount. 
Scenario 2 -taking R&D into account
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As shown in Table 7 above, CCCTB leads to a higher tax burden than under ST. This is caused by two factors. Firstly, the tax base allocated to A under FA is higher than the tax base it realized. Secondly, the limitation of the R&D allowance to 25% and 50% decreases the total allowance of 25 million euros under ST to 18.75 million euros under CCCTB. Both factors lead to an increase in the total CIT burden by 2.85%. An increase in the tax rate difference between Countries A and B as well as in allocation factors in A would raise the difference between ST and CCCTB to a higher amount (see Table 10 , Appendices 1 and 2).
Scenario 3 -Dislocation of R&D
This section aims at analyzing the impact of ST and CCCTB when the parent company decides to locate all planned R&D activities in B 3 , where the allowance is higher; however the deduction of the R&D expense occurs at a lower CIT rate. Because of the double deduction of the whole R&D costs by means of a 100% allowance in B, the total tax burden decreases by 5.3%. However, this impact is mitigated by the tax rate difference between both countries, namely the shift of R&D expenses from A to B increases the tax base in A, which is subject to taxation at the higher tax rate. In contrast, under CCCTB, as the dislocation incurs within the MNE, the total tax base and also the total tax allowance of R&D remain unchanged. However, the location of all R&D assets and employees in B increases FA for B and decreases it for A, which means a higher tax base is taxed in B and a lower one in A, even though the dislocation leads to a decrease in the income before tax in B by the amount of the R&D expenses shifted. As shown in the 
Discussion
As shown in Table 10 with the summary of the results, ST and CCCTB lead to differences in the tax burden and/or revenue as well as in net income. In all three scenarios, CCCTB favors the high-tax countries with higher tax revenues, which means a higher tax burden for the MNE under CCCTB. Furthermore, as shown in the last two columns, the dislocation of R&D is beneficial for the MNE under ST; however it loses the impact under CCCTB, where the difference between the dislocation and non-dislocation (i.e. Scenarios 2 and 3) is marginal related to the total tax burden. As FA makes the tax base independent of the income earned in a country, the revenues of the low-tax country decrease, except in Scenario 3, where the increase in tax revenue of B is caused firstly by the increase in the FA factor resulting from dislocation of R&D, and secondly by the decrease in R&D allowances. Furthermore, when the tax rate difference between both countries increases, CCCTB makes the dislocation of R&D to the low-tax country beneficial for the MNE. The surprising outcome is that this impact is independent of the tax allowances (see Appendices 1 to 4), which is caused by the increase of allocation factors in the low-tax country by means of FA. In contrast to this, under ST high tax rate differences accompanied with high R&D allowances in the high tax country enables the MNE to minimize its tax burden by locating all R&D activities in the high tax country (see Appendix 5 vs. Table 10 , Appendices 1-4).
Conclusion
As shown in the literature reviewed above, the impact of corporate income tax as well the R&D allowances impact the operations of multinational corporations under ST, as well as under CCCTB or FA. FA is applied in the United States and Canada, and the latest publication by the European Commission (2016a Commission ( , 2016b stated that it envisages the implementation of FA as the second step within the framework of CCCTB. This will lead to the increasing importance of FA in practice.
Here, the review of the literature reveals a gap regarding the impact of ST and CCCTB on R&D activities. Hence, the aim of this study was to investigate the impact of CCCTB and FA on R&D activities. Because of the non-availability of data with respect to R&D activities and departments of the corporations, the case study was the sole tool for our analysis. The outcomes of our study demonstrate that harmonizing the tax allowance by means of CCCTB disadvantages EU Member States currently offering R&D allowances of 50% and higher. Third countries offering tax allowances higher than 50% possess an important tool for attracting R&D investments. Furthermore, the deviation from the source-based taxation principle of FA makes the tax revenue of the Member States dependent on the MNEs' FA factors located in other Member States and their tax rates, which can lead to over-taxation and a loss in tax revenue for high-tax countries under CCCTB (shown in other study settings in Eichner and Runkel, 2011; Oestreicher and Koch, 2011) . Furthermore, a surprising result is that this impact is influenced by the tax rate differences between both countries, where the dislocation of the CCCTB to the low-tax country is favorable in the case of high tax rate differences between the low-and high-tax countries. This outcome stresses the increasing dependency of the Member States on each other's tax rates under CCCTB. In summary, the situation of CIT in the EU and beyond is characterized by diverse tax systems and great differences in tax burdens on companies. This diversity causes interferences in the cross-border business of MNEs. To reduce all these tax obstacles in cross-border activities within the EU and beyond, the CCCTB system represents one of the measures. As shown above, the missing key element in the CCCTB system is that all the countries need to have the same corporate income tax rate, which has been intensively discussed in the field of research. Lastly, it has to be mentioned that the use of the case study limited our impact analysis to the scenarios used. However, in order to see different patterns, we have used differences in tax rates combined with differences in tax allowances. Here, we do not make any further differences between the companies in the high-and low-tax countries, in order not to blur the outcomes with impacts resulting from other differences, besides from tax rates and allowances. In the future, the availability of real and firm-level data regarding the R&D activities of corporations will reveal further consequences of corporate income taxation on R&D, which is unfortunately not currently the case. Here, Scenario 3 assumes the dislocation of the R&D activities to high-tax country A because of the higher R&D allowances.
